Anti-Ro autoantibody is associated with Sjögren's syndrome (SS), systemic lupus erythematosus (SLE), and neonatal lupus syndrome (i.e., congenital complete heart block in newborns). Generally, the adult atrioventricular (AV) node is believed to be relatively resistant to the scarring effects of anti-Ro/anti-La autoantibodies. However, there have been some reports of adult complete AV block in SS and SLE patients. Here, we report a case of complete heart block in primary SS with anti-Ro autoantibodies, with no other risk factor for the development of heart block, and review their etiological association. 
INTRODUCTION
Sjögren's syndrome (SS) is a systemic autoimmune disease of unknown etiology that is characterized by sicca symptoms of the eye and oral cavity [1] . Anti-Ro autoantibodies of a SS mother are associated with a congenital heart block in newborns as a feature of neonatal lupus syndrome [2] . However, this condition is relatively rare in adults, because the adult atrioventricular (AV) node is believed to be relatively resistant to the damaging effects of anti-Ro/anti-La autoantibodies [3] . Nevertheless, there are some reports of an adult complete AV block in SS and systemic lupus erythematosus (SLE) patients [4] [5] [6] .
Here, we report a case of complete heart block in an adult SS patient, and speculate on the effects of anti-Ro autoantibodies in the adult cardiac conduction system.
CASE REPORT
A 49-year-old woman visited the cardiology outpatient clinic for evaluation of easy fatigability and effort-related dizziness that had been aggravated for several months. At the time of presentation to the cardiology department, her blood pressure was 140/90 mmHg. However, her heart beat was regular but only 42 bpm. She was alert and had a normal body temperature. A thorough review of her systems revealed no other abnormality, but recently she had presented with intermittent near-syncope.
Laboratory examination showed normal hemoglobin, total cholesterol, and liver and thyroid function tests.
There was no abnormality in electrolyte levels. Antinuclear antibodies were positive at 1:160 with a discrete speckled pattern. No antibody to dsDNA was found. Anti-Ro antibodies were still positive but anti-La antibodies were negative.
Electrocardiographic examination revealed a 2:1 AV block in the resting state (Fig. 1) . However, at peak exercise in a treadmill test, the electrocardiogram worsened to a high-degree (3:1) AV block. Holter monitoring (24 hours) revealed varying degrees (2:1, 3:1, complete) of AV block ( Fig. 2A-2C ). Intracardiac electrocardiography showed an infra-His block (Fig. 2D) . Echocardiography revealed normal left ventricular function and no other valvular abnormality.
To treat the symptomatic high-degree heart block, a permanent cardiac pacemaker was implanted and paced in VDD mode. Since then, she has not had any specific complaint and has retained an adequate AV conduction rate.
DISCUSSION
Anti-Ro autoantibodies are related to the clinical manifestations of several autoimmune diseases [7] . Among them, anti-Ro autoantibodies are strongly associated with congenital heart block in neonatal lupus syndrome. As reviewed by Lee at al. [4] , more anti-Ro autoantibodies are present in the heart than in other, unaffected organs [8] , where they interfere with the repolarization that results in the development of heart block in isolated rabbit myocardial tissue perfused with serum from maternal rabbits with anti-Ro autoantibodies [9] .
However, the incidence of congenital heart block in neonates exposed to maternal anti-Ro autoantibody is only approximately 2% [2] , and cases of adult cardiac conduction abnormalities are extremely rare. The causal relationship between anti-Ro autoantibody and the scarring of the adult cardiac conduction system is difficult to evaluate. The re- After the initial report of Moffit, several cases of complete heart block in adult SLE patients have been reported. Whether as an initial manifestation or after SLE is established, anti-Ro autoantibody is not consistently related to heart block in SLE patients [4, 5] .
To our knowledge, this is the third report of arrhythmogenic anti-Ro autoantibodies in an adult SS patient; however, one patient had coexisting hypopituitarism [4] .
Our patient did not have a familial or genetic background of heart block, and there was no apparent structural abnormality in the conduction system. Endocrine disorders, such as thyroid disease, were ruled out by laboratory examination, and no particular drug that could have induced the arrhythmia had been prescribed.
In summary, the effect of the anti-Ro autoantibody on adult cardiac tissue or conduction system requires more investigation. There have only been a few case reports and they have had controversial results; thus, it is difficult to confirm that anti-Ro autoantibodies can cause adult cardiac conduction abnormalities, or even fetal heart cardiac conduction abnormalities. The possibility of a causal association highlights the need for more advanced research on the pathophysiology of heart block in SS or SLE patients. 
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